Influence of a dietary n-3 fatty acid deficiency on the cerebral catecholamine contents, EEG and learning ability in rat.
Female rats were fed on a diet deficient in (n-3) fatty acid or enriched in docosahexaenoic acid (DHA) diet from mating and throughout pregnancy and lactation. Pups fed on the same diet as their dams were used for experiments. The effects of dietary (n-3) fatty acid deficiency on cerebral catecholamine contents and electroencephalogram (EEG) in rat pups during the postnatal development were investigated. The (n-3) deficient rat pups showed significantly lower levels of noradrenaline (NA) in cerebral cortex, hippocampus and striatum, compared with those in the DHA adequate rats. Dopamine (DA) contents were significantly lower in the (n-3) deficient rats until the 7th day of age. These results were consistent with observations in the EEG analysis, relative powers of fast activities in the EEG recorded from the (n-3) deficient rats were significantly lower than those in the DHA adequate rats. The effect of supplementation with DHA in (n-3) deficient rats on learning ability was also studied in a model of learning, active avoidance test and three-panel run way test, after weaning. Although the percentages of avoidance in the (n-3) deficient rats (saline group) were constantly 20% or less until the 3rd session, the percentage of avoidance in the DHA supplemented rats rapidly increased to 53% following the first administration. While in the three-panel runway test, there were no significant differences between two groups. These results suggest that chronic consumption of a (n-3) fatty acid deficient diet could modify the biosynthesis of catecholamine in the brain, and might induce the behavioral disturbances. Furthermore, the decreased learning ability induced by (n-3) deficiency in the active avoidance test is a reversible following a supplementing DHA after the weaning.